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Abstract: Good syndrome is a rare condition characterized by the presence of thymoma in 
combination with adult-onset hypogammaglobulinemia. Immunological features of Good 
syndrome include various immunodeficiencies accompanied with hypogammaglobulinemia. 
In patients with thymoma, paraneoplastic syndromes including hypogammaglobulinemia 
worsen the prognosis. We herein describe a patient with advanced-stage type A thymoma 
who was effectively treated with chemotherapy and exhibited a parallel decrease in the serum 
level of soluble interleukin-2 receptor (sIL-2R), which depends on cellular immunity. The 
present case suggests the efficacy of sIL-2R as a potential prognostic biomarker in a subset 
of patients with Good syndrome. 
Keywords: thymoma, hypogammaglobulinemia, Good syndrome, soluble interleukin-2 
receptors

Introduction
Thymoma, a rare thoracic neoplasm that originates from thymic epithelial cells, is 
a typically slow-growing tumor and spreads by local extension, and extrathoracic 
lesions are not common.1 Staging and histological subtype are the most important 
prognostic factors, and paraneoplastic syndromes, including hypogammaglobuline-
mia, worsen prognosis.2,3 There are currently no prognostic biomarkers that have 
been validated for thymoma. Adult-onset hypogammaglobulinemia occurs in 2–5% 
of patients with thymoma.4 Good syndrome, which was originally described as 
thymoma accompanied with hypogammaglobulinemia, is currently defined as thy-
moma with any type of unclassified immunodeficiency beyond hypogammaglobu-
linemia, including an abnormal lymphocyte count.2,5 Here, we describe a case of 
thymoma with systemic metastasis in a patient with Good syndrome and report the 
efficacy of soluble interleukin-2 receptor (sIL-2R) level as a potential biomarker for 
Good syndrome.

Case Report
A 50-year-old Japanese woman presented with productive cough, dyspnea on effort, 
and diarrhea. She had no history of compromised immunity. Chest radiograph 
revealed widening of the mediastinum and bilateral pleural effusion. Positron 
emission tomography combined with computed tomography (CT) revealed fluor-
ine-18 fluorodeoxyglucose uptake within a mass in anterior mediastinum and lymph 
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nodes throughout the body (Figure 1). High-resolution CT 
showed bronchiectasis in addition to multiple nodules 
consistent with lung metastases. CT-guided needle biopsy 
was performed to obtain tissue samples from the anterior 
mediastinal tumor. Hematoxylin/eosin staining of the col-
lected specimens revealed a fascicular pattern composed 
primarily of spindle-shaped or oval epithelial cells. 
Immunohistochemical examination demonstrated that the 
sample was positive for cytokeratin AE1/AE3 and p40 
(Figure 2), consistent with thymic epithelial tumor. 

Concurrent serum tests revealed an sIL-2R level of 2774 
U/mL and hypogammaglobulinemia. Bone marrow biopsy 
demonstrated normal cells. Atypical epithelial cells were 
detected in the pleural effusion, consistent with thymic 
dissemination. Therefore, the patient was diagnosed with 
advanced type A thymoma (Masaoka stage IVb) and Good 
syndrome.

The patient received four cycles of the ADOC regimen, 
which comprised 40 mg/m2 doxorubicin and 50 mg/m2 cis-
platin on day 1, 0.6 mg/m2 vincristine on day 3, and 700 mg/ 

Figure 1 Fluorine-18 fluorodeoxyglucose positron emission tomography and computed tomography images of the patient at the time of diagnosis. Note bilateral uptake of 
fluorine-18 fluorodeoxyglucose in cervical (A), axillary (B), hilar (C), and abdominal para-aortic lymph nodes (D), in addition to a mass anterior mediastinum (B).

Figure 2 Histopathological examination of the anterior mediastinal tumor. Hematoxylin/eosin staining (A) shows a fascicular pattern composed primarily of spindle-shaped 
or oval epithelial cells. Cytokeratin AE1/AE3 (B) and p40 (C) immunostaining of the tumor specimen demonstrates a thymic epithelial tumor (magnification, ×400).
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m2 cyclophosphamide on day 4. In addition, intravenous 
immunoglobulin was administered every four weeks. The 
size of the primary thymoma, systemic lymph node metas-
tases, parenchymal lung metastases, and bilateral pleural 
effusion diminished in parallel to a decline in sIL-2R levels 
to the normal range (Figures 3 and 4). The patient achieved 
partial response with the ADOC chemotherapy according to 
the Response Evaluation Criteria in Solid Tumors version 
1.1.6 Following a symptom-free period of 26 months, the 
patient died suddenly from pneumonia and autopsy revealed 
thymoma recurrence. Of note, the sIL-2R level was elevated 
in parallel to the clinical exacerbation (Figure 3).

Discussion
The present patient was diagnosed with type A thymoma 
based on the mediastinal tumor biopsy results and classified 
as stage IVb according to the Masaoka’s criteria7 because of 
lymphogenous and hematogenous metastases. Complete sur-
gical resection with or without chemotherapy is recommended 
for stage I–IVa, but not for stage IVb, thymoma.8 Cisplatin 
plus anthracycline is the most commonly used first-line che-
motherapy for advanced thymoma.9,10 Thymectomy, which is 

reported to achieve a favorable effect on associated conditions 
such as myasthenia gravis and pure red blood cell aplasia, does 
not reverse hypogammaglobulinemia.2,11 In addition, 
myasthenia gravis and pure red blood cell aplasia respond to 
corticosteroid therapy in some cases, suggesting an autoim-
mune pathogenesis in thymoma. Corticosteroid treatment, in 
contrast, does not correct the immunodeficiency,2 consistent 
with the findings in the present patient who was treated with 
chemotherapy. In the present case, bronchiectasis was scat-
tered in bilateral upper lobes, suggesting recurrent respiratory 
tract infection. Hypogammaglobulinemia is associated with 
mortality in patients with thymoma,2,3 and immunoglobulin 
replacement has been recognized as an effective approach to 
reduce the incidence of infections.12 Intravenous immunoglo-
bulin should therefore be considered particularly for patients 
with Good syndrome and repeated infections.5

There are currently no validated biomarkers that can 
predict the prognosis of patients with thymoma. In the 
present case, the sIL-2R levels were elevated at the time 
of diagnosis and returned to within normal limits after 
chemotherapy. However, the sIL-2R levels ultimately 
increased with the recurrence of thymoma, and the patient 

Figure 3 Clinical course. Top left, chest radiograph of the patient before chemotherapy. Top center, chest radiograph after chemotherapy, showing marked regression of 
both the tumors and the pleural effusion. Top right, last chest radiograph. Bottom, Line chart shows a reduction in the levels of soluble interleukin-2 receptor (sIL-2R) and 
a plateau in IgG levels following treatment with the ADOC combination chemotherapy regimen, comprising doxorubicin, cisplatin, vincristine, and cyclophosphamide, in 
combination with intravenous immunoglobulin.
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died. Thus, the changes in sIL-2R levels followed the 
patient’s clinical course. IL-2R comprises three noncova-
lently associated proteins, IL-2Rα, IL-2Rβ, and IL-2Rγc.13 

Of the three chains, only IL-2Rα is unique to IL-2R. 
Although IL-2Rβ and IL-2Rγc are expressed in all lym-
phocytes including those that are dormant, IL-2Rα is 
detected only after lymphocyte activation. T lymphocyte 
activation by antigens and costimulators leads to the 
expression of the IL-2Rα chain. Thus, chronic 
T lymphocyte stimulation leads to IL-2Rα secretion and 
increased levels of IL-2Rα shed in serum, namely sIL-2R, 
is considered as a clinical marker of strong antigenic 
stimulation, such as that may occur in hematopoietic 
malignancies.14–16 Increased serum sIL-2R is also consid-
ered as an index of immune-related adverse events caused 
by immune checkpoint inhibitors.17 Multiple studies 
reported immunological diversity in Good 
syndrome.2,5,18–20 In addition to hypogammaglobulinemia, 
other immunological features of Good syndrome include 
reduction in peripheral B cell count, CD4+ 
T lymphopenia, inverted CD4/CD8 ratio, and reduced 
T lymphocyte proliferative response to mitogen stimula-
tion. T lymphocytes might escape normal maturation and 
produce insufficient levels of sIL-2R in some patients with 
Good syndrome, whereas the current patient did not exhi-
bit any bone marrow abnormalities, indicating an intact 
cellular immunity and sufficient sIL-2R production. In 
summary, the current case suggests that sIL-2R might be 

a useful prognostic biomarker in a subset of patients with 
Good syndrome.

Ethical Approval
Official approval for the study was obtained in advance 
from the Ethics Committee at Showa University (approved 
number 269).

Patient Consent for Publication
The patient provided written informed consent.

Acknowledgment
The authors are grateful to Mari Nakamoto, Saori 
Kawamura, Miku Kosuge, Hidekazu Cho, Shohei 
Shimizu, Akira Fujishima, Ayaka Mase, Yuki Osakabe, 
Toshitaka Funaki, Daisuke Inoue, Yohei Yamazaki, 
Hidetsugu Tateno, Takuya Yokoe for their assistance in 
the interpretation of the results and critical review of the 
manuscript.

Author Contributions
All authors examined and cared for the patient. All authors 
contributed to data analysis, drafting or revising the article, 
have agreed on the journal to which the article will be 
submitted, gave final approval of the version to be pub-
lished, and agree to be accountable for all aspects of the 
work.

Figure 4 Computed tomography images and immunoglobulin levels of the patient during the clinical course. Computed tomography image of the patient before 
chemotherapy (A), after chemotherapy showing the best response (B), just prior to death (C).
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